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METHOD AND SYSTEM FOR MEASURING
CROSS-POLARIZATION ISOLATION VALUE
AND 1 DB GAIN COMPRESSION POINT

BACKGROUND INFORMATION

Accurate measurement of an antenna located at an earth
station may require accurate measurement of a maximum
and/or mimmimum values of cross-polarization 1solation and/or
a 1 dB gain compression point (P1dB). The measurement of
the cross-polarization 1solation value and/or 1 dB gain com-
pression point (P1dB)may imnvolve manually operating one or
multiple spectrum analyzers to observe cross-polarization
components and/or co-polarization components of a trans-
mitted signal from an earth station under test (EUT). The
cross-polarization 1solation value may be calculated by
manually measuring the carrier-to-noise ratio from the trans-
mitted cross-polarization component and co-polarization
component and performing a mathematical operation to
determine the cross-polarization i1solation value. The 1 dB
gain compression point may be identified by increasing the
input power level of the earth station under test (EUT) 1n 1 dB
steps until an 1increase 1n the power of the transmitted signal
becomes nonlinear with respect to the increase 1n the input
power level. However, known techniques for computing and
adjusting for cross-polarization 1solation value and 1 dB gain
compression point are labor and time intensive and thus fal-
lible. Accordingly, there 1s a need for more accurate, reliable
and efficient systems and techniques for veritying that earth
station antenna are optimally aligned and calibrated.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to facilitate a fuller understanding of the exem-
plary embodiments of the present inventions, reference 1s
now made to the appended drawings. These drawings should
not be construed as limiting, but are intended to be exemplary
only.

FIG. 1 depicts an exemplary system for performing a cross-
polarization 1solation measurement and a 1 dB gain compres-
s1on point, according to an exemplary embodiment.

FIG. 2 depicts an exemplary measuring system for mea-
suring a cross-polarization 1solation value and a 1 dB gain
compression point at an earth station under test (EUT),
according to an exemplary embodiment.

FI1G. 3 depicts a detailed schematic of an exemplary mea-
suring system for measuring a cross-polarization isolation
value and a 1 dB gain compression point at an earth station
under test (EUT), according to an exemplary embodiment.

FIG. 4 1s an exemplary flowchart illustrating a process of
measuring a cross-polarization value and a 1 dB gain com-
pression point at an earth station under test (EUT), according
to an exemplary embodiment.

FIG. 5 depicts a graph of recerved signal for measuring a
cross-polarization 1solation value at an earth station under test
(EUT), according to an exemplary embodiment.

FIG. 6 depicts a graph of received signal measuring a 1 dB
gain compression point at an earth station under test (EUT),
according to an exemplary embodiment.

DETAILED DESCRIPTION OF PR
EMBODIMENTS

L1
vy

ERRED

An exemplary embodiment provides a measuring system
and process for performing a cross-polarization isolation
measurement and/or a 1 dB gain compression point measure-
ment. For example, the measurement system may be coupled
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2

to, integrated and/or otherwise associated with a monitoring
carth station system. Also, the measurement system may
communicate with a transmitting earth station system and/or
a satellite system through a network, such as a wireless net-
work and/or a wired network. Advantageously, the measure-
ment system may provide a user with an accurate and reliable
means to calculate the cross-polarization 1solation value and/
or 1 dB gain compression point. Additionally, the measure-
ment system may enable a user to monitor and/or discern at
about real-time a transmitting earth station system located
remotely from the momitoring earth station system to achieve
an optimal operation at the transmitting earth station system.

The description below describes transmitting/receiving,
carth stations systems (e.g., very small terminal structure
(VSAT) sites), inter-facility links (IFL), antenna shelters,
antennas, and other components that may include one or more
modules, some of which are explicitly depicted, others of
which are not. As used herein, the term “module” may be
understood to refer to executable software, firmware, hard-
ware, and/or various combinations thereof. It 1s noted that the
modules are exemplary. The modules may be combined, inte-
grated, separated, and/or duplicated to support various appli-
cations. Also, a function described herein as being performed
at a particular module may be performed at one or more other
modules and/or by one or more other devices instead of or in
addition to the function performed at the particular module.
Further, the modules may be implemented across multiple
devices and/or other components local or remote to one
another. Additionally, the modules may be moved from one
device and added to another device, and/or may be included in
both devices. It 1s further noted that the software described
herein may be tangibly embodied in one or more physical
media, such as, but not limited to, a compact disc (CD), a
digital versatile disc (DVD), a floppy disk, a hard drive, read
only memory (ROM), random access memory (RAM), as
well as other physical media capable of storing software,
and/or combinations thereof. Moreover, the figures 1llustrate
various components (e.g., servers, computers, etc.) sepa-
rately. The functions described as being performed at various
components may be performed at other components, and the
various components may be combined and/or separated.
Other modifications also may be made.

FIG. 1 1s an exemplary measuring system 100 for perform-
ing a cross-polarization 1solation measurement and/or 1 dB
gain compression point measurement, according to an exems-
plary embodiment. As illustrated, a transmitting earth station
110 may be monitored by a monitoring earth station 130 via
a satellite system 120. The transmitting earth station 110 may
transmit a polarized signal including a linear polarization
signal, a circular polarization signal, and/or an elliptical
polarization signal to the satellite system 120 via a transmis-
sionpath 140. For example, the linear polarization signal may
include a horizontal polarity component and/or a vertical
polarity component. Also, the circular polarization signal
may include right hand circular polarization components and/
or left hand circular polarization components. For example, a
co-polarization component of the transmitted signal may be
associated with the horizontal polarity and/or a cross-polar-
ization component of the transmitted signal may be associ-
ated with the vertical polarity component. The satellite sys-
tem 120 may recerve the transmaitted signal via one or more
transponders associated with the horizontal polarity and/or
the vertical polarity. The satellite system 120 may amplify
and/or communicate the transmitted signal to the monitoring
carth station 130. The monitoring earth station 130 may mea-
sure the cross-polarization 1solation value and/or 1 dB gain
compression point of the transmaitting earth station 110. Also
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for example, the monitoring earth station 130 may directly
receive the transmitted signal from the transmitting earth
station 110 via a transmission path 160 to determine the
cross-polarization 1solation value and/or the 1 dB gain com-
pression point.

The transmitting earth station 110 may be an earth satellite
station, a teleport, a communication facility and/or other
transmitting stations for transmitting a signal. The transmit-
ting earth station 110 may include an outdoor unit (ODU) and
an indoor unit (IDU) connected to each other via an inter-
facility link (IFL). The outdoor unit (ODU) may include a
microwave radio transmitting antenna, a receiving antenna,
teedhorm, low-noise block (LNB), block-up converter (BUC),
transmit reject filter, transcerver, power amplifier, polarizer,
transmit type N transition, transponder and/or other devices
located associated with the outdoor unit (ODU). The indoor
unit (IDU) may mclude modems and/or electronic interface
to enable a connection to a network (e.g., Internet). The
inter-facility network (IFL) may be a wireless network, a
wired network or any combination of wireless network and
wired network.

The satellite system 120 may include one or more of the
following: a space station, a communications satellite, astro-
nomical satellite, biosatellite, miniaturized satellites, naviga-
tional satellites, reconnaissance satellites, earth observation
satellites, solar power satellites, space stations, weather sat-
cllites, anti-satellite weapons and/or other satellites for relay-
ing and/or transmitting a signal.

The transmission paths 140, 150 and/or 160 may be a
wireless network, a wired network or any combination of
wireless network and wired network. For example, transmis-
sion paths 140, 150 and/or 160 may include, without limita-
tion, satellite network operating 1n Band C, Band Ku and/or
Band Ka, wireless LAN, Global System for Mobile Commu-
nication (GSM), Personal Communication Service (PCS),
Personal Area Network (PAN), D-AMPS, Wi-Fi, Fixed Wire-
less Data, satellite network, IEFE 802.11a, 802.11b,

802.15.1, 802.11n and 802.11g and/or any other wireless

network for transmitting a signal. In addition, the transmis-
sion paths 140, 150 and/or 160 may include, without limita-

tion, telephone line, fiber optics, IEEE Ethernet 802.3, wide
area network (WAN), local area network (LAN), global net-
work such as the Internet. Also, transmission paths 140, 150
and/or 160 may enable, a wireless communication network, a
cellular network, an Intranet, or the like, or any combination
thereol. The transmission paths 140, 150 and/or 160 may
turther include one, or any number of the exemplary types of
networks mentioned above operating as a stand-alone net-
work or 1n cooperation with each other.

The monitoring earth station 130 may be an earth satellite
station, a teleport, a communication facility and/or other sta-
tions located remotely from the transmitting earth station 110.
The monitoring earth station 130 may include an outdoor unit
(ODU) and an 1indoor unit (IDU) connected to each other via
an inter-facility link (IFL). The outdoor unit (ODU) may
include a microwave radio transmitting antenna, a receiving
antenna, feedhorn, low-noise block (LNB), block-up con-
verter (BUC), transmit reject filter, transcerver, power ampli-
fier, polarizer, transmuit type N transition and/or other devices
associated with the outdoor unit (ODU). The indoor unit
(IDU) may include electronic interface to enable a connection
to a network (e.g., Internet). The mter-facility network (IFL)
may be a wireless network, a wired network or any combina-
tion of wireless network and wired network. Also, the moni-
toring earth station 130 may include a processing unit to
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determine the cross-polarization isolation value and/or the 1
dB gain compression point of the transmitting earth station
110.

FIG. 2 illustrates an exemplary monitoring earth station
130 for monitoring, analyzing, and/or determining a cross-
polarization 1solation value and/or 1 dB gain compression
point, 1n accordance with an exemplary embodiment. As dis-
cussed above, the monitoring earth system 130 may be
located remotely from the transmitting earth station 110.
Also, the monitoring earth station 130 may include a com-
puter readable media having software code to perform the
cross-polarization 1solation value measurement and/or the 1
dB gain compression point measurement. The monitoring
carth system 130 may include an antenna module 210, an
antenna shelter module 220, an inter-facility link (IFL) mod-
ule 230 and an earth station module 240. The antenna module
210 may recerve a transmitted signal from the satellite system
120 and/or the transmitting earth station 110. The antenna
module 210 may transfer the transmitted signal to the antenna
shelter module 220. The antenna shelter module 220 may
detect and/or display various information associated with the
transmitted signal. The antenna shelter 220 may transfer the
information associated with the transmitted signal to the earth
station module 240 via the inter-facility link (IFL) module
230. The earth station module 240 may analyze and/or deter-
mine the cross-polarization 1solation value and/or 1 dB gain
compression point based at least 1n part on the information
associated with the transmitted signal.

The antenna module 210 may include a microwave radio
transmitting antenna, a receiving antenna, an 1sotropic radia-
tor antenna, a dipole antenna, a Yagi-Uda antenna, a loop
antenna, a magnetic loop antenna, a large loop antenna, a
small loop antenna, an electrically short antenna, a fractal
antenna, a parabolic antenna, a micro-strip antenna, a quad
antenna, a random wire antenna, a beverage antenna, a helical
antenna, a broadside helical antenna, a phased ray antenna, a
synthetic aperture antenna, a trailing wire antenna, a dielec-
tric resonator antenna, a feedhorn antenna and/or other anten-
nas for transmitting and and/or receiving a signal

The antenna shelter module 220 may include signal divid-
ers, analog spectrum analyzers, digital spectrum analyzers,
signal converters, switches, DSL modems, ADSL modem,
cable modems, broadband modems, double way satellite
modem, power-line modems, ISDN modems, Wi-F1 modems,
WiBro modems, WiMax modems, UMTS-TDD modems,
HSPA modems, EV-DO modems, satellite modems and/or
other devices for detecting and/or displaying a signal.

The inter-facility link (FL) module 230 may be a wireless
network, a wired network or any combination of wireless
network and wired network. For example, inter-facility link
(IFL) module 230 may include, without limitation, wireless
LAN, Global System for Mobile Communication (GSM),
Personal Communication Service (PCS), Personal Area Net-
work (PAN), D-AMPS, Wi-Fi1, Fixed Wireless Data, satellite
network, IEEE 802.11a, 802.11b, 802.15.1, 802.11n and
802.11g and/or any other communication network for trans-
mitting a signal. In addition, inter-facility link (IFL) module
230 may include, without limitation, co-axial cable, tele-
phone line, fiber optics, IEEE Ethernet 802.3, wide area net-
work (WAN), local areanetwork (L AN), global network such
as the Internet. Also, imnter-facility link (FL) module 230 may
enable, a wireless communication network, a cellular net-
work, an Intranet, or the like, or any combination thereof. The
inter-facility link (IFL) module 230 may further include one,
or any number of the exemplary types of networks mentioned
above operating as a stand-alone network or in cooperation
with each other.
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The earth station module 240 may include DSL modems,
ADSL modem, cable modems, broadband modems, double
way satellite modem, power-line modems, ISDN modems,
Wi-F1 modems, WiBro modems, WiMax modems, UMTS-
TDD modems, HSPA modems, EV-DO modems, satellite
modems, a local area network (LAN), an wide area network
(WAN), computer devices, commumnication devices includ-
ing, for example, a personal computer (PC), a workstation, a
mobile device, a handheld PC, a personal digital assistant
(PDA) and/or other devices for recerving and/or processing a
signal.

Referring to FIG. 3, a detailed schematic of the monitoring,
carth station 130 for monitoring, analyzing, and/or determin-
ing a cross-polarization isolation value and/or 1 dB gain
compression point, in accordance with an exemplary embodi-
ment. FIG. 3 1s a more detailed view of the monitoring earth
station 130 illustrated 1n FIG. 2. As shown, the antenna mod-
ule 210 may 1nclude an antenna 301 and/or other transmitting,
and/or receiving devices. The antenna 301 may receive a
transmitted signal from the transmuitting earth station 110 via
the satellite system 120. Also, the antenna 301 may receive
the transmitted signal directly from the transmitting earth
station 110. The transmitted signal may include a horizontal
polarity component and/or a vertical polarity component. The
antenna 301 may include one or more of transponders asso-
ciated with the horizontal polarity component and/or the ver-
tical polarity component of the transmitted signal. The one or
more transponders associated with the horizontal polarity
component of the transmitted signal may be staggered 1n the
frequency spectrum from the plurality of transponders asso-
ciated with the vertical polarity component of the transmaitted
signal. A user may select one or more transponders to perform
the cross-polarization 1solation value measurement and/or the
1 dB gain compression point measurement.

The antenna module 210 may provide the transmitted sig-
nal having horizontal polarity components and/or vertical
polarity components to the antenna shelter module 220. The
antenna shelter module 220 may include two n-way signal
dividers 302-1 and 302-2 for receiving the transmitted signal
from the antenna module 210. The n-way signal dividers
302-1 and 302-2 may replicate the transmitted signal to
n-channels in accordance with the number of spectrum ana-
lyzers 303. The n-way signal dividers 302-1 and 302-2 may
couple the transmitted signal to one or more spectrum ana-
lyzers 303. The number of channels for the n-way signal
dividers 302-1 and 302-2 may be associated with the number
of transponders associated with the satellite system 120 and/
or other design specifications. For example, the n-way signal
dividers (broadband divider so you can have more than one
spectrum analyzer) 302-1 and 302-2 of the received signal
into 4 channels each coupled to the one or more spectrum
analyzer 303.

The one or more spectrum analyzers 303 may detect the
vertical polanity component and/or the horizontal polarity
component of the transmitted signal. The one or more spec-
trum analyzers 303 may also determine information associ-
ated with the vertical polarity component and/or the horizon-
tal polarity component of the transmitted signal. For example,
the one or more spectrum analyzers 303 may be divided into
pairs of spectrum analyzers 303 to determine information
associated with the vertical polarity component and the hori-
zontal polarity component of the transmitted signal. A {first
pair of spectrum analyzers 303 may include spectrum analyz-
ers 303-1 and 303-2, a second pair of spectrum analyzers 303
may include spectrum analyzers 303-3 and 303-4, a third pair
of spectrum analyzers 303 may include spectrum analyzers
303-5 and 303-6 and a fourth pair of spectrum analyzers 303
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may include spectrum analyzers 303-7 and 303-8. The infor-
mation associated the vertical polarity component and/or the
horizontal component of the transmitted signal may include
frequency, amplitude and/or phase. One or more settings
associated with the one or more spectrum analyzer 303 may
be adjusted to view the transmitted signal. One or more set-
tings associated with the one or more spectrum analyzers 303
may include center frequency, reference level, span, resolu-
tion bandwidth, video bandwidth, and/or other settings to
view the transmitted signal. reference level, span, resolution
bandwidth, video bandwidth, A user may select a pair of
spectrum analyzers 303 to perform the cross-polarization
1solation value measurement and/or the 1 dB gain compres-
s1on point measurement. Also, the first pair of spectrum ana-
lyzers 303 may be set as a default pair of spectrum analyzers
303. Furthermore, a predetermined time of inactivity from a
user, the spectrum analyzers 303 may terminate a communi-
cation with the user.

Signal dividers 304-1, 304-2, 304-3 and 304-4 may be
associated with a pair of the spectrum analyzers 303. For
example, a spectrum analyzer 303 from a pair of spectrum
analyzer 303 may output a reference signal. The output ret-
erence signal from the spectrum analyzer 303 may exhibit a
predetermined frequency, e.g., 10 MHz. The output reference
signal from the spectrum analyzer 303 may be 1nputted 1nto
the signal divider 304. The signal divider 304 may divide the
output reference signal into two output reference signals.
Each of the output reference signals from the signal dividers
304 may be mputted into the pair of spectrum analyzer 303.
The output reference signals from the signal dividers 304 may
synchronize the pair of spectrum analyzer 303. By synchro-
nizing the pair of spectrum analyzers 303, the received co-
polarization component and the recetved cross-polarization
may be synchronized, e.g., peak at the same frequency. Also,
the reference signal may be provided by an external source to
the signal dividers 304-1, 304-2, 304-3 and 304-4 1n order to
synchronize the one or more spectrum analyzer 303.

The outputs of each spectrum analyzers 303 may be imput-
ted 1nto a signal converter 305. As shown 1n the exemplary
embodiment, output of each pair of spectrum analyzers 303
may be mnputted into four signal converters 305-1, 305-2,
305-3 and 3054, respectively. For example, the signal con-
verter 305 may be a senial-Ethernet converter. The signal
converter 305 may convert a serial mput signal from the
spectrum analyzer 303 and output an Ethernet signal.

The output signal from the signal converter 305 may be
inputted into a switch 306. As shown, output from each of the
four signal converters 305 may be 1mputted 1nto the switch
306. A user may use the switch 306 to select to view 1nfor-
mation associated with the transmitted signal from one or
more channels. The switch 306 may include an Ethernet
switch, a semiconductor switch, an actuator, a changeover
switch, knife switch, a single pole, single throw (SPST),
single pole, double throw (SPDT), a single pole changeover
(SPCQO), a double pole, single throw (DPST), double pole,
double throw (DPDT), double pole changeover (DPCO), a
4-way switch, a push-to-make switch, a push-to-break
switch, a mercury switch, a centrifugal switch, a DIP switch,
hall-effect switch, 1nertial switch, a membrane switch, a
toggle switch, a transfer switch, a mindy switch, an interme-
diate switch, a multi-way switch and/or other switching
devices to switch between the one or more channels.

The switch 306 may output a signal from the channel
selected by a user to a first modem 307. The first modem 307
may include DSL modems, ADSL modems, cable modems,
broadband modems, double way satellite modems, power-
line modems, ISDN modems, Wi-F1 modems, WiBro
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modems, WiMax modems, UMTS-TDD modems, HSPA
modems, EV-DO modems, satellite modems and/or other

devices for modulating and/or demodulating a signal.

The first modem 307 may transier the output signal to a
second modem 308 via the inter-facility link (IFL) 230. Also,

the second modem 308 may include DSL modems, ADSL
modem, cable modems, broadband modems, double way sat-
cllite modem, power-line modems, ISDN modems, Wi-Fi
modems, WiBro modems, WiMax modems, UMTS-TDD
modems, HSPA modems, EV-DO modems, satellite modems
and/or other devices for modulating and/or demodulating a
signal.

The second modem 308 may transfer the output signal to a
local area network (LAN) 310. The local area network (LAN)
310 may be a computer network and/or other communication
networks. A user may operate a user interface 311 (e.g.,
computer) to access the signal transierred via the local area
network (LAN) 310. The user interface 311 may include a
computer readable media having software code to perform at
about real-time the cross-polarization 1solation value mea-
surement and/or the 1 dB gain compression point measure-
ment. The software code may include platform software,
application software, user-written software and/or other soft-
ware languages to enable the cross-polarization 1solation
value measurement and/or the 1 dB gain compression point
measurement at about real-time.

Also, a wide area network (WAN) 309 may be 1n commu-
nication with the local area network (LAN) 310. A user
located remotely from the local area network (LAN) 310 may
obtain the output signal from the local area network (LAN)

310 via the wide area network (WAN) 309.

The wide area network (WAN) 309 and/or the local area
network (LAN) 310 may include, without limitation, wireless
LAN, Global System for Mobile Communication (GSM),
Personal Communication Service (PCS), Personal Area Net-
work (PAN), D-AMPS, Wi-Fi1, Fixed Wireless Data, satellite
network, IEEE 802.11a, 802.11b, 802.15.1, 802.11n and
802.11¢g and/or any other communication network for trans-
mitting a signal. In addition, the wide area network (WAN)
309 and/or the local area network (LAN) 310 may include,
without limitation, co-axial cable, telephone line, fiber optics,
IEEE Ethernet 802.3, global network such as the Internet.
Also, the wide area network (WAN) 309 and/or the local area
network (LLAN) 310 may enable, a wireless communication
network, a cellular network, an Intranet, or the like, or any
combination thereof. The wide area network (WAN) 309
and/or local area network (LAN) 310 may further include
one, or any number of the exemplary types of networks men-
tioned above operating as a stand-alone network or 1n coop-
eration with each other.

FI1G. 4 illustrates a flow diagram of a method for perform-
Ing a cross-polarization isolation measurement and/or 1 dB
gain compression point of a transmitting earth station 110, 1n
accordance with exemplary embodiments. This exemplary
method 400 1s provided by way of example, as there are a
variety ol ways to carry out the method. The method 400
shown 1n FIG. 4 can be executed or otherwise performed by
one or a combination of various systems. The method 400 1s
described below may be carried out by system 100 shown 1n
FIGS. 1-3 by way of example, and various elements of the
system 100 are referenced 1n explaining the example method
of F1G. 4. Each block shown 1n FI1G. 4 represents one or more
processes, methods or subroutines carried in exemplary
method 400. Referring to FIG. 4, exemplary method 400 may
begin at block 402.

At block 402, a user may 1nitiate a measurement of a
cross-polarization 1solation value and/or a 1 dB compression
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point of a transmitting earth station 110. For example, a user
at a monitoring earth station 130 may initiate a cross-polar-
1zation 1solation measurement by selecting a pair of spectrum
analyzer 303 and/or a test channel from a list of test channels
via a user itertace 311. The list of test channels may be
predetermined by the monitoring earth station 130 and/or
determined by the user. The user may also select one or more
transponders associated with a satellite system 120 based at
least in part on the transmitting frequency selected by the user
to determine the cross-polarization 1solation value and/or the
1 dB gain compression point. The selected spectrum analyzer
303 pairr may be automatically configured to measure at a
default channel. The default channel may be predetermined
by the user and/or may be the first channel in the channel list.
Also, the user may select a new test channel and/or frequency
from the test channel list. The spectrum analyzers 303 may be
automatically configured to perform the measurement at the
newly selected test channel. The user may also adjust setting
on the spectrum analyzers 303. For example, the user may
adjust a frequency control, a reference level control, a span
control, a resolution bandwidth control, a video bandwidth
control, an attenuation control associated and/or other set-
tings associated with the spectrum analyzer 303. After 1niti-

ating a measurement of a cross-polarization 1solation value
and/or 1 dB compression point, the method 400 may proceed
to block 404.

At block 404, a field dispatcher may peak and/or optimize
the transmission/reception of an antenna located at the trans-
mitting earth station 110. For example, the spectrum analyz-
ers 303 may not be configured to proper settings for satisfac-
torily peak and/or optimize the transmission/reception of the
antenna. The user at the monitoring earth station 130 may
utilize adjustment controls associated with the spectrum ana-
lyzer 303 to optimize the spectrum analyzer settings. The
field dispatcher may configure the transmitting power of the
transmitting earth station 110 to a predetermined value. For
example, the user at the transmitting earth station 110 may
configure the transmitting power having a predetermined
transmitted co-polarization carrier to noise (C/N) value with
a predetermined resolution bandwidth may be recerved by the
spectrum analyzers 303 at the monitoring earth station 130.
Finding the maximum signal level may be accomplished by
an iterative process of moving the antenna 1n the azimuth axis
and the elevation axis, and alternating between the axes each
time a new peak value may be found.

Also at block 404, to achieve a maximum level, the field
dispatcher may adjust the antenna located at the transmitting
carth station 110 1n the azimuth (east or west) axis in small
increments and monitor the signal level on the spectrum ana-
lyzer 303 located at the monitoring earth station 130. The field
dispatcher may continue to adjust the antenna until the signal
level starts to decrease. Thereatter, the field dispatcher may
begin moving the antenna 1n the opposite direction, until the
signal level may begin to increase again. Once the signal level
may be maximized, the field dispatcher may stop adjusting
the antenna and tighten the azimuth screws. Thereatfter, the
field dispatcher may begin adjusting the antenna 1n the eleva-
tion (up or down) axis. Also, the field dispatcher may adjust
the antenna 1n the elevation axis until the maximum signal
may be achueved. This process of adjusting the antenna 1n the
azimuth axis and/or the elevation axis may be repeated, start-
ing again with the azimuth axis, and/or the elevation axis until
the signal strength displayed on the spectrum analyzer 303
may be maximized. After peak the antenna located at the
transmitting earth station 110, the method 400 may proceed to

block 406.
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At block 406, after the antenna at the transmitting earth
station 110 1s peaked, a cross-polarization 1solation value
may be measured. For example, the spectrum analyzer 303
settings may not be satisfactory for measuring the cross polar-
1zation 1solation value, the user at the momitoring earth station
130 may configure the spectrum analyzer 303 to optimize the
spectrum analyzer 303 settings.

Also at block 406, the cross polarization i1solation value
may be automatically calculated by the monitoring earth sta-
tion 130 and displayed on the user interface 311, e.g., com-
puter. As mentioned above, the user may select one or more
transponders associated with the satellite system 120 and a
pair of spectrum analyzers 303. The selected one or more
transponders associated with the satellite system 120 may
receive a transmitted signal from the transmitting earth sta-
tion 110. The transmitted signal may be provided to the
selected pair of spectrum analyzers 303 via a signal divider
302. The spectrum analyzer 303 may determine a co-polar-
1zation component and/or the cross-polarization component
associated with the transmitted signal from the transmitting
carth station 110. The cross-polarization 1solation value may
be determined by taking a ratio of the co-polarization com-
ponent and the cross-polarization component of the transmuit-
ted signal from the transmitting earth station 110. For
example, a cross-polarization 1solation value of 30 dB or
better may be necessary to be compliant with the satellite
requirements. Because, the cross-polarization component of
the transmitted signal may be small, therefore the transmit
cross-polarization component may not display on the spec-
trum analyzer 303. The field dispatcher may increase the
transmitting power at the transmitting earth station 110 until
the cross polarization component may be seen on the spec-
trum analyzer 303. When the cross-polarization component
may not be detected, and the co-polarization carrier to noise
may be greater than a predetermined value, therefore the
cross-polarization 1solation value may he adequate.

For example, the measured cross-polarization 1solation
value may be less than a predetermined value, the field dis-
patcher may adjust a polarizer associated with the antenna
located at the transmitting earth station 110 until the prede-
termined cross-polarization i1solation value or better may be
achieved. Also, the predetermined cross-polarization 1sola-
tion value or better may not be achieved, the user may verily
that the antenna at the antenna at the transmitting earth station
110 may be properly peaked. After measuring the cross-
polarization 1solation value at block 403, the method 400 may
proceed to block 408.

At block 408, the 1 dB compression point may be mea-
sured. The user at the monitoring earth station 130 may deter-
mine that the antenna at the transmitting earth station 110 may
be properly peaked as described in block 402 and/or the
cross-polarization 1solation value may be adequate as
described in block 403. The 1 dB compression point may be
measured. The field dispatcher may decrease the transmit
power of the transmitting earth station 110 so that a predeter-
mined co-polarization carrier to noise (C/N) value may be
shown on the spectrum analyzer 303.

Also, at block 408, a user may select 1 dB gain compres-
s1on point from the monitoring earth system 130 to start the 1
dB compression point test. The monitoring earth system 130
may prompt the user to enter the satellite modems transmit
power level setting. The field dispatcher may communicate
the current transmit power setting from the modem to the user
at the monitoring earth station 130 and may enter this value
into the monitoring earth station 130.

As mentioned above, the user may select one or more
transponders associated with the satellite system 120 and a
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pair of spectrum analyzers 303. The selected one or more
transponders associated with the satellite system 120 may
receive a transmitted signal from the transmitting earth sta-
tion 110. The transmitted signal may be provided to the
selected pair of spectrum analyzers 303 via a signal divider
302. The spectrum analyzers 303 may measure the transmit-
ted signal level from the transmitting earth station 110 and
prompt the user located at the monitoring earth station 130 to
instruct the field dispatcher at the transmitting earth station
110 to increase the transmitting power by 1 dB. This process
may be repeated until the monitoring earth station 130
detected suificient data to determine the 1 dB compression
point. The monitoring earth station 130 may reach the 1 dB
gain compression point too fast. Also, the monitoring earth
system 130 may determine that there may be a lack of suili-
cient information to accurately determine the 1 dB gain com-
pression point. The monitoring earth system 130 may prompt
the user to instruct the field dispatcher at the transmitting
carth station 110 to decrease the transmit power level, e.g., by
12 dB. The monitoring earth system 130 may again begin to
instruct the field dispatcher to increase the transmitting power
of the transmitting earth station 110 by 1 dB, until the 1 dB
compression point may be reached.

Also at block 408, the process of prompting the user
located at the monitoring earth station 130 to instruct the field
dispatcher at the transmitting earth station 110 to increase the
transmitting power by 1 dB may be automated with the user
and field dispatcher interaction. For example, the spectrum
analyzers 303 may measure the transmitted signal level from
the transmitting earth station 110. The monitoring earth sta-
tion 130 may transmit an 1istruction signal (e.g., IP multicast
signal) based at least 1n part on the transmitted signal level
measurement by the spectrum analyzers 303 to the transmut-
ting earth station 110 via the satellite system 120. The instruc-
tion signal transmitted by the monitoring earth station 130
may instruct the transmitting earth station 110 to increase the
transmitting power by 1 dB. Also, the mstruction signal may
be transmitted to a control device (e.g., a computer and/or a
processor) that may be integrated and/or associated with the
transmitting earth station 110. The control device may
instruct the transmitting earth station 110 to increase the
transmitting power by 1 dB. This process may be repeated
until the monitoring earth station 130 detected suilicient data
to determine the 1 dB compression point. After measuring the
1 dB compression point at block 408, the method 400 may
proceed to block 410.

At block 410, the determination of the cross-polarization
1solation value and/or the 1 dB gain compression point may
be outputted for display to the user and/or print out the deter-
mination on a report. For example, a user may select to print
a report of the cross-polarization 1solation value and/or the 1
dB gain compression point. The monitoring earth station 130
may prompt the user to manually enter transmission station
information, weather conditions and/or a place to provide
additional comments regarding the test. The monitoring earth
system 130 may also automatically enter transmission station
information and/or weather conditions. Further, the report
data may be automatically sent to a centralized database
and/or saved e.g., 1n the users local report history.

Also at block 410, the result of cross-polarization 1solation
value measurement and/or 1 dB gain compression point mea-
surement may be displayed to a user at the earth monitoring
station 130 via a user interface 311. The result of cross-
polarization isolation value measurement and/or 1 dB gain
compression point measurement may be outputted to the user
interface 311 1n at about real-time and/or near real-time. For
example, the result of cross-polarization 1solation value mea-




US 7,929,915 B2

11

surement and/or 1 dB gain compression point measurement
may be provided to the user interface 311 at about real-time
without delay. Also, the result of cross-polarization 1solation
value measurement and/or 1 dB gain compression point mea-
surement may be outputted to the user interface 311 at pre-
determined or user-selected intervals. For example, the user
may set the update interval to a small value (e.g., 50-250
milliseconds) to achieve a near real-time monitoring of the
transmitting earth station 110.

Further at block 410, the result of cross-polarization 1sola-
tion value measurement and/or 1 dB gain compression point
measurement may be provided to the field dispatcher at the
transmitting earth station 110 via a wide area network 309.
For example, the wide area network 309 may be a satellite
network. The result of cross-polarization 1solation value mea-
surement and/or 1 dB gain compression point measurement
may be transmitted (e.g., IP multicast transmission) by the
monitoring earth station 130 to the field dispatcher at the
transmitting earth station 110 via a satellite system 120. Also,
the result of cross-polarization 1solation value measurement
and/or 1 dB gain compression point measurement may be
transmitted by the monitoring earth station 130 directly to the
field dispatcher at the transmitting earth station 110. There-
fore, the field dispatcher at the transmitting earth station 110
may obtain the result of cross-polarization 1solation value
measurement and/or 1 dB gain compression point measure-
ment at about real-time or near real-time as discussed above.

FIG. § 1llustrates a plot of co-polarization component and
cross-polarization components of the transmitted signal from
the transmitting earth station 110, 1n accordance with the
embodiment of the present disclosure. The receive co-polar-
1zation component may be associated with the transmitting
signal from the transmitting earth station 110 taking a desired
transmission path of 140 and 150 thru the satellite system 120
and/or a transmaission path of 160. The receive cross-polar-
1zation signal shown in the figure may be due to a non-perfect
isolation 1 a feed system of an antenna 301 located at a
monitoring earth station 130. The received co-polarization
signal and the recerved cross-polarization signal may be at the
same frequency, due to the synchronizing reference signal fed
to a pair of spectrum analyzers 303. By synchronizing the
received co-polarization signal and the received cross-polar-
1zation signal at the same frequency, the monitoring system
may easily eliminate the received cross-polarization signal to
determine the transmit cross-polarization 1solation value.
Also, the transmitted cross-polarization signal may be shown
in FIG. 5. The transmitted cross-polarization may be caused
by non-perfect 1solation of a feed system of an antenna
located at a transmitting earth station 10. The transmitted
cross-polarization signal may be offset 1n frequency than the
receive co-polarization and/or cross-polarization signals. The
offset 1n frequency may be caused by the transmitted cross-
polarization signal may take a path thru a different transpon-
der on the satellite system 120 and/or as a result may have
gone thru a different frequency conversion process. The
monitoring earth station 130 may measure the ratio of the
amplitude of the received co-polarization and the amplitude
of the transmitted cross-polarization signal to determine the
cross-polarization 1solation value.

FI1G. 6 1llustrates a plot o1 1 dB gain compression point, in
accordance with an exemplary embodiment. The 1 dB gain
compression point may be determined by measuring recerved
gain at a monitoring earth station 130 at different input power
level settings at a transmitting earth station 10. For example,
for every 1 dB increase in mput power at the transmitting
carth station 110, a corresponding 1 dB increase 1n output
power may be detected at the monitoring earth station 130,
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this region of the plot may be considered a “linear” region. As
the output power limit of the transmission system may be
reached, the gain detected at the monitoring earth station 130
may start to compress and the plot may become non-linear.
Therefore, the 1 dB gain compression point may be reached
when the gain 1s 1 dB less than 1t was 1n the linear region.

In the preceding specification, various preferred embodi-
ments have been described with reference to the accompany-
ing drawings. It will, however, be evident that various modi-
fications and changes may be made thereto, and additional
embodiments may be implemented, without departing from
the broader scope of the invention as set forth 1n the claims
that follow. The specification and drawings are accordingly to
be regarded 1n an 1llustrative rather than restrictive sense.

The mvention claimed 1s:

1. A method, comprising:

recerving a polarized signal at a monitoring station;

determining a transmit cross-polarization i1solation value

based at least 1n part on the polarized signal and a
divided reference signal; and

updating and outputting at about real-time the determina-

tion of the transmit cross-polarization 1solation value for
display to a user.

2. The method of claim 1, further comprising transmitting,
the polarized signal at a transmission station.

3. The method of claim 2, wherein the monitoring station
and the transmission station are disposed at two distinct loca-
tions.

4. The method of claim 1, wherein the polarized signal
comprises at least one of linear polarization signal, circular
polarization signal and elliptical polarization signal.

5. The method of claim 1, wherein the recerving the polar-
1zed signal with an antenna at the monitoring station via one
ore more transponders associated with a satellite system.

6. The method of claim 1, further comprising detecting the
polarized signal using one or more spectrum analyzers.

7. The method of claim 6, further comprising detecting the
polarizing signal using one or more channels of the one or
more spectrum analyzers.

8. The method of claim 6, wherein the one or more spec-
trum analyzers comprises one or more pairs ol spectrum
analyzers.

9. The method of claim 8, further comprising synchroniz-
ing the one or more pairs of spectrum analyzers with the
divided reference signal.

10. The method of claim 1, wherein detecting the polarized
signal comprises converting a serial signal to an Ethernet
signal.

11. A non-transitory computer readable media comprising
code to perform the acts of the method of claim 1.

12. A system, comprising:

an antenna configured to receive a signal at a monitoring,

station;

one or more spectrum analyzers configured to detect the

signal;

a signal divider configured to divide a reference signal to

the one or more spectrum analyzers;

a processing module configured to determine at least one of

a transmit cross-polarization isolation value and a 1 dB
gain compression point based at least 1 part on the
signal; and

a user interface configured to update and output at about

real-time the determination of at least one of the transmit
cross-polarization isolation value and the 1 dB gain
compression point for display to a user.
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13. The system of claim 12, wherein the antenna comprises 15. The system of claim 12, wherein the signal converter 1s
one or more polarizers. further configured to convert a serial input signal to an Eth-

ernet output signal.

16. The system of claim 12, wherein the user interface
5 comprises a personal computer.

14. The system of claim 12, wherein the signal divider 1s
turther configured to divide an output signal of the antenna

and input the divided output s1ignal of the antenna to the one or
more spectrum analyzers. £ % % k%



	Front Page
	Drawings
	Specification
	Claims

